The trk oncogene abrogates growth factor requirements and transforms hematopoietic cells.
Oncogenes may cause transformation by altering the requirements of cells for growth factors which normally regulate growth. This type of transformation is particularly evident in the ability of oncogenes of the tyrosine protein kinase gene family to abrogate the requirement of hematopoietic cells for growth factors such as interleukin-3 (IL-3). We have used this property to study the effect of the human trk oncogene on hematopoietic cells. This oncogene was generated by a genetic rearrangement that fused a non-muscle tropomyosin gene to a tyrosine protein kinase with structural features characteristic of growth factor receptors. The results presented here demonstrate that a replication-defective murine retrovirus expressing the human trk oncogene can abrogate the growth factor requirements of hematopoietic cells through a non-autocrine mechanism. In these trk-transformed cells, many of the cellular proteins which are phosphorylated on tyrosine residues following IL-3 stimulation are constitutively phosphorylated, with the notable exception of a 140 kDa membrane, IL-3-binding protein. The 140 kDa protein becomes phosphorylated only following stimulation with IL-3 in these trk oncogene-transformed hematopoietic cells.